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FARM 
SCIENCE 
)Wa State University of Science and Technology/ Ames, Iowa 
The "cropping pattern" shown 
on this month's cover makes an 
interesting picture, but it's not 
the kind of pattern found on very 
many farms in the state. The pat-
tern illustrated is of experimental 
plots located at the Galva-Prim-
ghar Experimental Farm in O'Brien 
County. 
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chat with the editors 
The idea of conve,rt i ng s ome or all of 
the surplus· corn pr oduction into a lcoh ol 
has intrigued fo·lks for a long time. 
One of t h e possibilities most frequently 
s uggested is the us·e· of a lcohol-gasoline 
blends for motor fuel. We kn ow tha t 
s uch blends can be used succes·s fully, 
and we migh t use up a lot of corn . 
We know, toio, tha t ther·e are a lot of 
fe.r menta tion plants· standing idl·e· tha t 
were u s ed fo1r a lcoh ol pro·duction during -
Worl.d Wa r II. Why n ot p.UJt t h es e in ac-
tion to. ( 1 ) furnish employment fo r mor1e· 
people· a nd (2) convert ·s·ome of our sur-
plus corin into a lcohol? 
Lionel K. Arnold o.f the Engine·ering 
Exper.iment Sta tion he,re a t Iowa Sta te, 
in h i s a rt.icle beginning on page· 15, 
provide,s u s with a n ins ight on s ome o,f 
t :he problems involved. 
Of re1l a ted inte.re1st, Lee Thompson , in 
his a rticle beginning on page 12, loo,ks 
further into ~he passibilities of ex-
po.r ting or "ea ting up" more of our agri-
cultural abundance1• 
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Are Iowa Farm Land 
Prices Tapering 011? 
by Dwight Maxon Gadsby 
I OWA FARM LAND prices in-
creased an average of 3 percent 
during 1959. On Nov. 1, 1959, 
the state average value per acre 
was $2 52, an increase of $8 per 
acre, according to responses to 
the annual questionnaire on farm 
land values sent to Iowa real 
estate brokers. Land values in-
creased slightly in all areas of the 
state. But there was a noticeable 
"softening" tendency over 1958's 
strong price increases. 
Replies from the brokers indi-
cate that the major forces respon-
sible for the "change in pace" 
from the 1958 market were: 
Higher interest rates - Most brokers 
mentioned that the rise in interest rates, 
together with financing difficulties and 
lack of ready cash, had a "leveling out" 
effect on the land market. 
Lower commodity prices - Lower 
farm income, through lower grain and 
hog prices and an uncertain cattle mar-
ket, generated an adverse effect on the 
land market. 
Decrease in investment buying -
Many brokers reported that out-of-
state investors were "out of the mar-
ket" or were selling their Iowa land 
because of insufficient returns and the 
hope of getting higher investment re-
turns elsewhere. 
Uncertainty - There's much uncer-
DWIGHT MAXON GADSBY is a graduate 
assistant in agricu ltural economics. 
The average value of Iowa farm land increased $8 per acre since 1958. 
This was an average price increase of 3 percent. But the indications 
point to a "softening" trend over last year's strong price increases. 
tainty about future farm legislation, 
and this uncertainty may have had 
some effect on the land market. 
Among factors at work to 
maintain the moderate upward 
trend in land prices were: 
Farm enlargement-Buying addition-
al and adjacent units of land for farm 
enlargement still seems to be the main 
factor in bidding up land values. But 
brokers didn't regard it to be as im-
portant a force as in the 1958 market. 
Scarcity of "good" farms for sale -
The fact that prospective buyers could 
not find available farms was mentioned 
more frequently in 1959 than in 1958 
as a factor in maintaining a strong de-
mand for farms. Land appears in strong 
hands. Brokers often stated that sellers 
asked "excessive" prices, considering 
current demand conditions. Brokers 
also mentioned more frequently in 1959 
than in · 1958 an increasing number of 
estate sales at public auction as the 
major source of "good" farms. 
"Tenant-land squeeze" and contract 
buying-Installment land contract buy-
ing and the "squeeze" on tenants 
seemed to be tied together in 1959. 
Brokers report that tenants often are 
forced to buy on contract-with a high 
sale price and low down payment-be-
cause they can't find farms to rent. 
Hedge against inflation- Current in-
vestments in farm land often are re-
State 
up$8 
3.435 
garded as a hedge against inflation by 
investors. Som~ brokers mentioned that 
this helped to "explain the recent in-
crease in farm values. 
Area Situations: Values by 
grades of land in the five type-of-
farming areas of Iowa are listed 
in the tables. Here's a summary 
of the most important factors in-
fluencing the land market in these 
areas: 
Northeast dairy: Land values in-
creased an average of 5 percent. Great-
est increases were noted in high-quality 
land. Much of the price increase was 
due to the inability of buyers to find 
farms for sale, the pressures of farm 
enlargement and the continued use of 
contract buying. Good crops were men-
tioned frequently as a price-increasing 
factor. High interest rates and lack of 
cash were often listed by brokers, along 
with unfavorable commodity prices, as 
having a "softening" effect on land 
values. 
North-central grain: Land values in-
creased less than 1 percent. Brokers 
reported little activity in the market. 
High-grade land increased $2 per acre, 
while other grades of land remained un-
changed. Value-increasing factors of 
farm enlargement and the scarcity of 
farms for sale were offset by high in-
terest rates, low returns to investors 
and the retreat of the investment buy-
er from the land market. Brokers re-
garded low livestock prices as a key 
factor in holding the "lid" on land 
values. 
Western livestock: For all grades of 
land, value increases averaged 3 per-
cent. Brokers also reported a slow 
market. Low livestock prices and high-
er interest rates nearly balanced the 
pressures of farm enlargement, invest-
ment buying and a good crop. 
Southern pasture: Value increases 
by grades of land were fairly uniform, 
with average values up 4 percent. 
Factors affecting the increase were re-
ported to be farm enlargement, invest-
ment as a hedge against inflation, good 
crops and contract buying. Dampening , 
effects reported were high interest rates 
and general uncertainty. 
Eastern livestock: Farm enlarge-
ment, contract buying and a short sup-
ply of farms for sale brought the over-
all average increase in land values to 
3 percent higher than in 1958. Low-
grade land showed the greatest increase, 
7 percent. This was because low-grade 
land was put on the short-supply mar-
ket. Brokers reported that most land 
coming on the market consisted of 
estate sales. High interest rates and 
lack of ready cash were mentioned fre-
quently as dampening effects on land 
value increases. This also was the most 
likely section of the state to have urban 
demands for farm land, and this may 
have had a noticeable effect on the sales 
value of farm land. 
4-436 
TABLE 1. Value per Acre of Farm Land and luildings, by Type of Farming Area, 
November 1, 1941-1959, Real Estate Broker Survey 
Year as of 
Nov. I 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
State 
average 
$ 88 
100 
119 
130 
140 
149 
167 
176 
177 
197 
212 
209 
198 
205 
215 
220 
226 
244 
252 
Central 
grain 
$106 
118 
141 
158 
168 
180 
196 
207 
213 
240 
258 
258 
246 
258 
270 
279 
278 
305 
306 
Types of Farming Areas 
East West N .E. 
livestock 
$101 
115 
138 
151 
167 
177 
200 
204 
203 
226 
244 
240 
226 
236 
242 
251 
264 
282 
290 
livestock 
$ 90 
103 
119 
136 
148 
161 
187 
198 
197 
217 
238 
224 
212 
222 
231 
231 
228 
246 
253 
dairy 
$ 87 
95 
110 
115 
118 
127 
138 
146 
151 
168 
174 
182 
171 
180 
190 
197 
212 
231 
244 
TABLE 2. Iowa Land Values, 1941, 1945, 1950-59 
Year 
1941 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
Year 
1941 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
Year 
1941 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
North-Central Grain Area 
Grade of Land 
High Medium 
$135 $108 
218 170 
324 241 
351 256 
349 257 
332 246 
351 259 
365 273 
376 281 
375 279 
406 308 
408 308 
Eastern Livestock Area 
Grade of Land 
High Medium 
$141 $104 
248 161 
335 220 
371 230 
371 226 
354 213 
371 225 
380 229 
393 239 
411 251 
434 271 
438 278 
Western Livestock Area 
Grade of Land 
High Medium 
$120 $ 94 
203 149 
306 214 
338 229 
322 216 
307 204 
321 215 
333 224 
333 223 
329 223 
347 243 
359 249 
Low 
$ 75 
116 
155 
165 
168 
159 
164 
173 
179 
179 
201 
201 
Low 
$ 58 
93 
123 
131 
124 
110 
112 
116 
121 
131 
142 
153 
Low 
$ 57 
93 
130 
148 
134 
125 
131 
135 
136 
132 
147 
151 
Year 
1941 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
Year 
1941 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
Year 
1941 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
Northeast Dairy Area 
Grade of Land 
High Medium 
$I 15 $ 88 
163 118 
242 165 
257 168 
265 175 
252 165 
268 172 
282 181 
289 189 
306 206 
325 227 
344 240 
Southern Pasture Area 
Grade of Land 
High Medium 
$ 88 $ 56 
148 96 
212 128 
237 137 
229 133 
220 123 
207 I 15 
229 128 
234 132 
236 136 
253 146 
263 154 
STATE AVERAGES 
Grade of Land 
High Medium 
$120 $ 90 
196 139 
284 194 
311 204 
307 201 
293 190 
304 197 
318 207 
325 213 
331 219 
353 239 
362 245 
South 
pasture 
$ 58 
67 
83 
89 
98 
103 
117 
124 
122 
135 
148 
143 
134 
126 
140 
144 
147 
158 
165 
Low 
$ 57 
73 
97 
97 
107 
97 
100 
108 
112 
124 
142 
147 
Low 
$ 30 
51 
66 
69 
67 
60 
57 
62 
65 
68 
75 
78 
Low 
$ 55 
85 
114 
122 
120 
110 
II 3 
119 
123 
127 
141 
146 
Bell 
by Geoffrey Shepherd and Kurt Ullrich 
T HE HEART of the Corn Belt has been more than holding 
its own in production of corn and 
hogs. The production of these, 
in fact, is becoming more concen-
trated in the four central Corn 
Belt states. At the same time, 
these four states are just about 
holding their own in the produc-
tion of oats, cattle and calves. 
There was some concern up to 
1959 that corn acreage controls 
'md the denying of loans to non-
compliers might be driving some 
corn production out of the Corn 
Belt. Some thought, too, that the 
substitution of corn for controlled 
crops, such as cotton and wheat, 
was increasing corn production 
outside of the commercial corn 
area. 
We analyzed acreage and pro-
duction statistics 2 years ago and 
found that this had not been hap-
pening. We pointed out in the 
September 1958 lowA FARM SCI-
ENCE that the reverse was true: 
Corn acreage and production was 
becoming more concentrated in 
the Corn Belt. 
This in itself, however, didn't 
prove that the corn, cotton and 
wheat programs hadn't been driv-
ing some corn acreage and pro-
duction out of the Corn Belt. The 
programs still could have been 
having this effect , but could have 
been offset by changes in tech-
GEOFFREY SHEPHERD is professor af agri-
cultura l economics, and KURT ULLRICH 
form erly was a graduate assistant in ag ri-
cultural economics at Iowa State. The in-
formation reported is a contributing study 
to regional project NC M-1 I. 
nology as well as other factors. 
We now can add the corn acre-
age and production data for 1958-
59 to our study. Acreage con-
trols, compliance (as an eligibil-
ity requirement for loans) and 
lower loan rates outside the com-
mercial corn area were aban-
doned in 19 5 9, and the loan rate 
was lowered to 65 percent of par-
ity. Now we can see what effects 
this had on the location of corn 
acreage and production. 
Corn Acreage: Only four 
states are all , or nearly all, in-
cluded in the commercial corn 
area-Iowa, Illinois, Indiana and 
Ohio in the heart of the Corn 
Belt. Corn acreage data for these 
and the rest of the United States 
are compared in chart 1. The 
upper line represents the acreage 
in the four Corn Belt states, and 
it continued to move upward rel-
ative to the other states in 19 58-
59. This means that, as it was 
doing before, corn acreage con-
tinued to become more concen-
trated in the four central Corn 
Belt states in 1958-59. 
This tendency increased even 
more in 1959 when the new loan 
rates for corn went into effect and 
acreage controls and restriction 
of loans to compliers were aban-
doned. 
Corn Production: What hap-
pened to corn production is shown 
in chart 2. The upper line rose 
in absolute figures, but the lower 
line rose more in 1958. But in 
19 5 9 the upper line rose farther 
above the lower line than ever 
before. That is, corn production 
was more concentrated in the four 
central Corn Belt states than ever 
before. 
We knew, on the other hand, 
CHART 1. 
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that Minnesota produces more 
corn than Ohio, so Minnesotans 
have a right to ask, "What hap~ 
pens when Minnesota is included 
instead of Ohio?" We computed 
this. The answer: Same thing. 
We also analyzed the data for 
oats. The answer for oats: The 
four central Corn Belt states are 
just about holding their own. If 
the four leading oats-producing 
states (Iowa, Minnesota, Illinois 
and Wisconsin) are substituted 
for Iowa, Illinois, Indiana and 
Ohio, the answer still is the same. 
Hogs: Most of the corn pro-
duced in the United States is fed 
to livestock, principally hogs. 
Now that we know about corn, 
what about hogs or cattle? The 
situation for hogs is shown in 
chart 3. The pig crop during the 
past few years in the four central 
Corn Belt states was about 10 
percent greater than in 1940-49. 
The pig crop in the rest of the 
nation ran about 10 percent be-
low 1940-49. So the difference 
was about 20 percent. In 1958, 
the last year shown, the differ-
ence narrowed slightly. 
Thus, hog production as well 
as corn production has been be·-
coming more concentrated in the 
four central Corn Belt states. 
The same sort of thing is true, 
but a little more marked, for the 
four leading hog-producing states 
- Iowa, Illinois, Indiana and 
Missouri. 
Cattle: The situation for cat-
tle and calves is summed up in 
chart 4 which shows the changes 
in the quantity (liveweight) of 
cattle and calves produced. Cat-
tle production in the four central 
Corn Belt states has just about 
been holding its own. The index 
for these states ran 5-10 percent 
lower than the index for the rest 
of the nation until 1957 when the 
index for the four states rose 6 
percent above that for the other 
states. The two were practically 
the same in 1958. 
The same sort of thing is true 
for the four leading cattle-pro-
ducing states- Texas, Iowa, Ne-
braska and Kansas. 
Thus, the Corn Belt is more 
than holding its own in corn and 
hog production and is roughly 
keeping pace in cattle production, 
too. 
1Nhal Can You 
Expect From 
Irri gation ? 
by W. D. Shrader, Howard Johnson, Laurel Ericson and Don Gray 
W HAT KIND of results can you expect from irrigation 
in Iowa? Is it practical? Is it 
worth it? Large-scale irrigation 
of field crops in the state started 
about 10 years ago, and about 
45 ,000 acres are now equipped 
for irrigation. And we now have 
7 years of experimental results on 
corn irrigation in Iowa. 
We still can't give exact an-
swers to these questions. For one 
thing, Iowa's rainfall , on the av-
erage, exceeds that in the states 
where field crop irrigation is a 
regular and generally necessary 
year-to-year practice. In Iowa, 
irrigation has tended to be main-
ly a "drouth year" practice. Also, 
the 7-year period of our experi-
ments didn't include all types of 
seasons. 
We can, however, report on the 
results of our experiments so far 
W. D. SHRADER is associate professor of 
agronomy, and HOWARD JOHNSON is 
assistant professor of agricultural engineer-
ing. LAU REL ERICSON is a graduate as-
sistant in agronom y, and DON GRAY is an 
associate in agricu ltura l engineering. 
concerning corn yields and the 
soil management problems that 
can be expected with irrigation. 
The Situation: Most of the 
45 ,000 acres now equipped for 
irrigation in Iowa are irrigated in 
dry seasons. Only a small frac-
tion is irrigated in seasons of 
above-normal rainfall. Though 
there are at least a few fields 
that are irrigated in nearly every 
county, most of the irrigation ex-
pansion has taken place in the 
Missouri River flood-plain. This 
includes parts of Woodbury, Mo-
nona, Harrison, Pottawattamie, 
Mills and Fremont counties. 
About 400,000 nonirrigated acres 
of land in these counties are sim-
ilar to the land now being irri-
gated, so there's a potential for 
much larger expansion in this 
area. 
What Can You Expect? Chart 
1 indicates the type of corn yield 
response that can be expected 
from the use of supplemental 
water in a dry year. If the season 
is dry enough so that nonirri-
gated corn is damaged by drouth, 
each added inch of water may in-
crease corn yields some 6-8 bush-
els per acre. 
Chart 2 shows the average 
yields of irrigated and nonirri-
gated corn in our tests at two 
locations in the 1952-58 period. 
Yields of nonirrigated corn aver-
aged 81 bushels per acre, com-
pared with 120 bushels for irri-
gated corn. Both irrigated and 
nonirrigated corn yielded more 
in good seasons than in drouth 
years. But in the drouth years, 
the yields of irrigated corn were 
much better than the yields of 
nonirrigated corn. 
Corn yields during the 7-year 
period varied from 33 bushels per 
acre in 1956 to 141 in 1958-a 
range of 108 bushels. Corn on 
irrigated plots with the same 
stand and fertility treatments 
varied from 110 bushels per acre 
in 1955 to 142 in 1958-a range 
of 32 bushels, only 30 percent as 
much year-to-year variation as 
for the nonirrigated corn. 
These 7 years of results, how-
ever, aren't enough to have en-
countered all types of seasons. 
We don't, for example, have data 
in Iowa on the effect of irriga-
tion followed by an extremely 
wet period, though it's likely that 
irrigation, in this case, would 
give no response and might de-
press yields somewhat. 
But from our tests so far, 
here's what seems to be the gen-
eral picture for well-drained land: 
• Most of the yield reduction 
caused by drouth can be pre-
vented by proper irrigation. 
• Average corn yields slightly 
above 100 bushels per acre can 
be obtained with irrigation under 
Iowa conditions . (The yield fig-
ures quoted for our tests are for 
small plots, averaging perhaps 10 
percent higher than field yields. ) 
• To obtain this yield, it's es-
sential that stand and fertility 
levels be kept high and that weeds 
be controlled. (Our work indi-
cates a stand level of 18,000-
20,000 stalks per acre.) 
If your land is well drained, if 
you're already following the best 
cultural and fertilizer practices 
and if your fields over the past 
10 years have averaged about 70 
bushels per acre, you could ex-
pect to increase your average 
yields by some 30-35 bushels 
7-439 
through irrigation. If your aver-
age yields are around 60-70 bush-
els, but have been depressed in 
as many years by excessively wet 
conditions as by drouth, irriga-
tion can help mainly only during 
drouth years. 
On soils with a low water-
holding capacity (such as sandy 
or gravelly soils), large yield in-
creases usually are possible from 
irrigation. But the costs of irri-
gation are higher than for me-
dium -textured soils since it is 
necessary to irrigate more fre-
quently. 
How Much Water? For full 
advantage from irrigation, it's 
necessary to keep plants well 
above wilting at all times. The 
corn leaves should never curl, and 
there should be moist soil in the 
root zone throughout the growing 
season. The soil should not, how-
ever, be saturated with water for 
long periods of time. 
About 10 inches of water can 
be held in a form available to 
plants in the upper 5 feet of most 
medium - textured soils in the 
state. Sandy soils hold much less. 
For maximum yields, it's best to 
hold the water supply at about 
60 percent of the soil's water-
holding capacity. Thus, irriga-
tors should learn the water-hold-
ing capacity of their soils. 
If the soil is essentially dry 
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through about 40 percent of the 
root zone at any time after early 
July, it's time to irrigate. From 
about the time the corn is laid by 
on through the season, you can 
assume that corn will use soil 
moisture to a depth of about 5 
feet. So, when any 2-foot portion 
of the upper 5 feet of the soil ap-
pears to be dry, it's time to irri-
gate. 
In hot, dry weather, corn uses 
some 1,0-2 inches of moisture 
per week. On a soil with a 10-
inch water-holding capacity, irri-
gation would be needed once ev-
ery 2-3 weeks in periods of no 
rainfall. Apply enough water to 
bring the moisture content of the 
soil up to or nearly to field ca-
pacity. On this soil, about 4-6 
inches of water should be applied 
at each irrigation-the extra 1-2 
inches being added for efficiency 
in application. 
Sandy soils hold much less 
water, and more frequent, light 
irrigations are needed. A sandy 
soil, such as Thurman or Sarpy 
loamy sand, probably will have a 
water-holding capacity of about 
0 inch per foot-holding about 
2 0 inches of available moisture 
in the upper 60 inches of soil. 
Corn on these soils will make the 
best yields if it receives about 1 
inch of water every 4-6 days. 
High corn yields can be obtained 
on the sandy soils as well as the 
220 
200 
180 
medium-textured soils when wa-
ter is applied as needed and when 
sufficient fertilizer and proper 
cultural practices are used. 
During the dry seasons when 
irrigation can be expected to be 
of most benefit, you'll probably 
need to add a total of some 10-15 
inches of water during the grow-
ing season. 
Don't Overwater: Our work 
indicates that overwatering tends 
to depress yields the following 
year. Two years of study on this 
particular problem indicates that 
it's helpful to give corn as much 
water as it needs. But it doesn't 
help the current crop to over-
water, and the excess water may 
reduce yields the next year. 
Overwatering also increases irri-
gation costs. 
Soybeans: The results of our 
work with soybeans may be sum-
marized briefly as similar to those 
for corn- but response has been 
less and not as consistent. Beans 
are more severely affected than 
corn by the high temperatures 
which commonly accompany 
drou ths. Irrigation hasn't re-
moved as much of the seasonal 
variation as for corn, and up to 
now soybeans haven't responded 
as well or as consistently as corn. 
Beans also have shallower roots 
and require more frequent irri-
gations. 
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More About Choosing 
a Hog System 
----------
by James Gibbons and Earl 0. Heady 
T H E COMING of vertical in-
tegration and multiple far-
rowing has led to a lot of specu-
lation on the future of the hog 
business in Iowa. Some folks feel 
that all pork will eventually be 
produced on highly specialized 
farms - that contract farming 
with large swine operations and 
multiple farrowing systems will 
be the order of the day. 
Will these things happen? The 
answer depends a lot on how dif-
ferent pork production methods 
fit best for most farms, we could 
individual Iowa farm. (See 
"What Hog System for You?" in 
the November issue, or reprint 
FS-835 .) 
If multiple farrowing-with up 
to six litters per year - were to 
fit best for most farms, we could 
have a rapid trend toward more 
specialization. The same might 
be true for contract arrange-
ments. The extent, again, de-
pends very much on how these 
systems will fit into the opera-
tions and plans of individual 
farms. 
The ''Secret" 
The "secret" in getting the best 
hog system for your farm is to 
JAMES GIBBONS is instructor in agri-
cultural economics, and EARL 0. HEADY 
is distinguished professor of agricultural 
economics. A contribution from the Center 
for Agricu ltu ral and Economic Adiustment. 
find the system that uses re-
sources which won't give a higher 
return in any other part of your 
farm business. Your management 
skills and ability-as well as the 
money you have available-are 
important in deciding which hog 
system this will be. Corn pro-
duction still is generally the top 
dog in Iowa farming, and it offers 
the most profitable use of re-
sources on good Iowa cropland. 
Taking capital and labor out of 
corn and investing them in a dif-
ferent farm enterprise usually 
lowers income. 
Results in Brief 
Here, in general, is what our 
latest study on hog production 
systems shows : 
Average costs of production 
alone are a poor guide in deciding 
what to add to your farm opera-
tion-whether it's hogs or some 
other operation. So long as you 
have other operations to consider, 
too, you must divide limited 
funds , labor, land and other re-
sources among them. And your 
management ability and skill can 
greatly influence your returns 
from any operation. That's why 
operators of different abilities 
don't organize their farms in the 
same way. 
We've found that , within a 
wide range of conditions, fertiliz-
ing good cropland according to 
soil test recommendations should 
have a high priority for operating 
funds. This practice gives some 
of the highest returns on farm-
invested funds. It's generally 
more profitable and less risky to 
invest funds here than in nearly 
any other place in the farm busi-
ness. 
Once this is done, a high-vol-
ume one- or two-litter hog sys-
tem (or the five-litter modification 
of the two-litter system) is about 
next in line so far as high returns 
go. You can also improve your 
use of roughage and pasture with 
these systems. Steer feeding gives 
a moderately high return. 
Multiple-farrowing systems, 
such as the six-litter program, 
are next in line if-(1) after con-
sidering the first alternatives, you 
still have or can borrow more 
capital on a long~term arrange-
ment and ( 2) you're certain you 
have the know-how and skill to 
carry out the details necessary to 
raise hogs with a. multiple-farrow-
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ing system. Many farm operators 
have found themselves short on 
the skills after they've already 
committed their capital. 
Be sure, too, that labor needed 
for hogs in the spring and early 
summer won't interfere with your 
field work-confinement hog pro-
duction isn't as profitable a use 
of capital and labor as is crop 
production on most Iowa farms. 
A one-litter system gives rela-
tively high returns to capital in-
vested and, up to· a certain vol-
ume, doesn't compete heavily for 
resources used in crop produc-
tion. Hogs produced with this 
system usually sell at a lower 
price than hogs sold in July or 
August. But the one-litter sys-
tem gives low-cost production-
especially if you make top use of 
pasture and corn in the cornfield. 
If your hog volume gets too 
large to use the cornstalks and 
available buildings, then consider 
a two-litter system or the five-
litter modification. Also, the one-
and two-litter systems can be 
combined to form a three-litter 
system which makes good use of 
resources. And if you have good 
buildings already available and 
still have some surplus labor time 
in the spring, you might find it 
profitable to concentrate on pro-
ducing hogs for the late-summer 
market. 
The Details 
Which hog system would be 
most profitable at different levels 
of capital and management under 
typical Iowa farm situations? 
Which hog system gives top re-
turns for the farm as a whole--
not just for the hog operation? 
The hog operation has to fit in 
with crop production, cattle feed-
ing, calf raising and any of the 
other possible enterprises on Iowa 
farms. All these enterprises 
"compete" for limited funds, 
land, labor, feed, buildings, ma-
chinery and equipment, etc. 
We tried to find the answers to 
these questions by a technique 
known as linear programming. 
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This technique can point up 
"benchmarks" or guides in find-
ing the most profitable combina-
tions of resources for typical farm 
situations. And such an analysis 
points up the changes possible 
when the amount of capital avail-
able is increased bit by bit or 
when the operator has below-
average, average or above-average 
management ability. 
The results can't be applied 
word for word or point by point 
to your farm or your neighbor's 
-even though the study is based 
on " typical" farms. There are 
bound to be some differences in 
the physical situation and facili-
ties, managerial skills and prefer-
ences, etc. That's why the results 
are merely benchmarks or guides. 
The principles will still apply, 
but the exact breaking points will 
vary among farms. 
Also, operator preferences -
say, for hog production rather 
than cattle or calf feeding -
weren't considered. The study 
does only what it was intended to 
do : to find the most profitable 
resource combinations at different 
levels of capital and management. 
In setting up the programming, 
it was necessary to define care-
fully the "typical" farms and set 
up certain assumptions. We won't 
go into all the details here, but 
most of them will become clear 
as you study the farm plans. 
Here, now, are the results as 
they worked out for three typical 
Iowa farm situations. 
160-Acre Farm in north-central 
Iowa: This farm is considered to 
have an average manager and is 
located on the Clarion-Webster 
soil association. The farm has 
150 acres of cropland; 10 acres 
in farmstead, lots, etc.; building 
space for 15 sows and litters and 
for 18 beef cows; and equipment 
enough to crop 150 acres. The 
building space can be used either 
for cattle or hogs. 
When there's very little oper-
ating capital (less than $2,600), 
the most profitable plan worked 
out to be a straight corn-corn-
soybean cropping plan without 
fertilization. When the operator 
has more capital to use, the plan 
becomes more profitable by fer-
tilizing at fairly high rates ac-
cording to soil test recommend a -
tions and by adding a one-litter 
hog system to raise as many hogs 
as the operator's May-June labor 
or capital will allow. 
As operating capital increases 
past $6,000, a change to a two-
litter system becomes most profit-
able-along with a shift of some 
land to a corn-corn-oats-meadow 
rotation. It also becomes profit-
able at this point to hire some 
labor in May and June. 
At the $8,000 capital level, the 
most profitable combination calls 
for a shift back to a one-litter 
system. More forage is needed 
through a corn-corn-oats-meadow 
rotation on part of the land. 
Building space should be added 
so that hog production can be 
increased until all grain and for-
age produced can be fed. 
240-Acre Farm in north-central 
Iowa (Clarion-Webster soil as-
sociation) : Here we considered 
that we have an above-average 
manager and one additional work-
er. Except for a larger acreage of 
cropland, the situation is the same 
as for the 160-acre farm. 
At low capital levels, the crop-
ping plan worked out the same as 
for the 160-acre farm. When a 
shortage of pasture limits the 
amount of hog production and 
when more capital is available, it 
becomes profitable to put part of 
the land in a corn-soybean-corn-
oats-meadow rotation. This proves 
more profitable than investing in 
buildings and equipment for con-
finement hog production. 
When pasture and buildings 
are used to capacity and when 
enough labor is available, it be-
comes profitable for the above-
average manager to adopt a two-
litter system, since less pasture 
and building space is needed. 
160-Acre Farm in southern 
Iowa: The situation here is a farm 
on the Shelby-Grundy-Haig soil 
association with 86 acres suitable 
for heavy cropping; 26 acres suit-
able for light cropping; 48 acres 
of permanent pasture and timber; 
and some buildings which could 
be used for housing hogs. 
Yield increases from fertilizer 
in southern Iowa are smaller than 
from comparable applications in 
northern Iowa. So it becomes 
profitable in this situation to fer-
tilize only at relatively low rates 
before starting to raise hogs. 
Then, with more capital, it is 
most profitable to add fertilizer 
to the good land and to raise 
enough hogs with the one-litter 
system to use the land and build-
ings available. This proves more 
profitable than cropping the poor-
er land. 
Further changes, as still more 
capital becomes available, depend 
mainly on the ability of the oper-
ator. The above-average operator 
would come out best by feeding 
"short-fed" yearling steers and 
putting high-meadow rotations on 
the poorer soils before buying 
buildings to produce more pork. 
A below-average operator, on the 
other hand, would find it more 
profitable to keep a beef herd and 
to market the calves as feeders. 
At high levels of capital, how-
ever, both the above-average and 
below-average operators would 
have similar plans for the most 
profitable combination. They'd 
both buy enough corn, hog build-
ings and equipment to raise as 
many hogs as they could handle. 
with available labor - using a 
combination of the one- and two-
litter systems. 
The May-June period would be 
busy and would likely call for 
added labor. A skillful manager, 
who could obtain both the capital 
and labor needed, would find it 
profitable to increase the one-
and two-litter systerp.s enough to 
use all of the pasture available 
for hogs. 
Why No Specialized System? 
The results for the 160-acre farms 
in the two areas showed no ad-
vantage for the highly specialized 
hog systems with multiple far-
rowings. In both situations-and 
at different levels of operating 
capital and management - the 
one- and two-litter systems fitted 
in best for the general farm where 
gaining top returns for the farm 
as a whole was the goal. Crop 
production still gives the largest 
returns in Iowa on the basis of 
fairly limited capital and labor. 
The results were essentially the 
same for the 240-acre farm. 
The highly specialized multi-
ple-farrowing systems just didn't 
turn out to be most profitable for 
the farms as a whole~wherever 
crops represented an important 
source of income and when live-
stock production needed to be 
arranged so that labor and other 
resources could be used to best 
advantage. 
Specialized Farm 
So far we've been dealing with 
general farms where cropland and 
crops are an important part of the 
resources and income. We have 
not considered the highly special-
ized hog farm where crops are a 
minor element of income and land 
represents only a small part of 
total resources. In this case, it's 
possible that "assembly line" 
production or multiple farrowing 
throughout the year would be the 
most profitable and best way to 
use labor, buildings and other 
capital equipment on hand. 
Suppose the operator uses av-
erage management practices and 
is limited on funds. Suppose also 
that, providing he can obtain the 
know-how and capital for supe-
rior management systems, he 
adopts a specialized niultiple-
farrowing system. This might be 
the situation of some farm oper-
ators faced with the possibility 
of going ahead as they are (with 
average practices and limited 
capital) or of moving toward ver-
tical integration. 
Under these conditions, we 
found that specialized multiple-
farrowing systems were the bet-
ter alternative. But remember 
that the alternatives here are lim-
ited-( 1) to go on farming with 
average practices and limited cap-
ital or ( 2) to use the specialized 
system as a means of getting more 
funds and the know-how for bet-
ter practices from an integrator. 
When we considered the case 
where an operator could switch 
to above-average practices and 
get more capital without having 
to go into specialized multiple-
farrowing, we found the same an-
swer as before: A combination 
of one- and two-litter systems for 
hogs, coordinated with crop pro-
duction and cattle feeding, was 
still the most profitable. 
In Total ... 
In total, it looks like the highly 
specialized multiple-farrowing 
systems don't fit into the most 
profitable plans for most Iowa 
farms. The secret in getting a 
hog system or combination of sys-
tems to contribute the most to 
net income on a Corn Belt farm 
is to fit the system so that it uses 
resources tha:t won't give a higher 
return elsewhere in the farm 
business. 
Your management ability and 
the funds you have available are 
important factors in determining 
which system this will be. Man-
agement ability is particularly 
important in deciding between 
steer feeding, calf production or 
hog production on a farm with a 
high proportion of rolling land. 
On good cropland, on the other 
hand, corn production is the most 
profitable use of resources. At 
the same time, a rotation of corn-
soybeans -corn -oats-soybeans on 
part of a farm doesn't greatly re-
duce crop returns and does pro-
vide pasture and space for hog 
production. 
It appears from our studies 
that the highly specialized mul-
tiple-farrowing systems will be 
used, if at all, ( 1) on specialized 
hog farms where cropland and the 
income from it is a minor element 
and ( 2) by operators using such 
systems as a means to acquire 
more know-how and capital from 
an integrator. 
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he farm Problem 
---
Eat Up or Export the Surplus? 
by Leon E. Thompson 
W ITH HUNGRY PEOPLE anywhere in the 
world, it's difficult for many to think of our 
farm production in the United States as being "sur-
plus." Why don't we use some of our surplus to 
feed these people? Can't we use it to help feed our 
own low-income families? Or, why doesn't industry 
use more farm products to remove or help reduce 
the surpluses? 
This article is an attempt to take an unbiased 
look at some of these and other hopes for expand-
ing the demand for our farm products. It's based, 
to considerable extent, on information from a con-
ference on the "Demand for Farm Products" at 
Iowa State, sponsored by the Center for Agricul-
tural and Economic Adjustment. 
"Is there really a farm surplus? 
Wouldn't lo•w-income familie,s in our 
cities and towns .eiat some· of the •surplus 
if they had a chance?" 
Farm production has been outrunning consump-
tion, both domestic and foreign, by about 5-8 per-
cent annually in the United States in recent years. 
Few people would deny that low-income families 
would eat more or better food if they could get the 
extra food for nothing. But no one has seriously 
proposed giving food away in large amounts. For 
one thing, most of our stored surpluses aren't in 
"food form"-they're in the form of raw wheat, 
corn, soybeans, etc. They'd have to be processed 
and distributed in one way or another. 
What most people think of in proposing to help 
low-income families eat better is a program that 
would do either or both of two things: ( 1) raise 
LEON E. THO MPSON is a ssistant extensio n ed itor a nd a me mbe r 
of t he staff of the C e nte r fo r Ag ri cul t ura l and Economic Adjust-
me nt. 
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their income so they could afford to spend more for 
food or ( 2) help them get more food with the same 
amount of money by providing them with "food 
stamps." 
Recently there have been several careful analyses 
of the potential effects of programs to increase food 
consumption among low-income groups. One such 
study was made by John M. Wetmore, Martin E. 
Abel, Elmer W. Learn and Willard W. Cochrane of 
the University of Minnesota. A 1954 survey had 
indicated that about 9 percent of all persons in the 
United States were in families with . per-capita in-
comes of $250 a year or less. Another 9 percent 
were in families with per-capita incomes of $2 50-
499. 
In their analysis, the Minnesota economists esti-
mated that the total quantity of food eaten in the 
United States would increase by 2 .4 percent if all 
persons in the country were to receive a minimum 
of $500 income per capita. The methods to in-
crease the food spending power of low-income fam-
ilies might be a cash grant or a food stamp plan. 
Karl Fox of Iowa State, however, points to a 
number of practical problems that would reduce the 
potential 2 .4-percent food consumption increase. Of 
the 18 percent of all families in 1954 that received 
less than $500 per capita, about two-fifths lived on 
farms. About two-thirds of the 18 percent lived in 
the South. There, two-thirds of all farm families 
and one-fourth of all nonfarm families would have 
been eligible. But it's possible that important 
groups in the South might oppose such a large-scale 
subsidy from the federal government. 
Allowing for regional and farm-nonfarm compli-
cations, for the barter of food stamps for other com-
modities and for other "slippages,'' Fox estimates 
that the practical potential of food programs for 
low-income families probably doesn't exceed 1 per-
cent of total production. 
What would the cost of such a program be? Fox 
estimates the cost of achieving a 1-percent increase 
in demand through food programs for low-income 
families would range from 0 to 2 billion dollars a 
year. 
"Are people in the United States gener-
ally eating enough o.f the high- quality 
foods--meiat, dairy product.s, etc . ? 
Wouldn't advertising and promoti on le,ad 
them to eat more of these foods?" 
In the conference on the demand for farm prod-
ucts at Iowa State, Robert Walsh of the USDA 
peinted out that advertising spending 1 in 195 7 
amounted to more than 10 billion dollars. This was 
equal to about 2 0 percent of the gross national 
product and about 3 percent of disposable personal 
income. Approximately 2 .1 billion dollars was spent 
on advertising for food and food products. This is 
about 20 percent of all advertising spending and is 
almost equal to the proportion of disposable per-
sonal income spent for food. So it appears that food 
in total is getting at least a fair share of attention 
in advertising. 
It's difficult to say whether or not people are 
eating "enough" meat and milk products. Many 
different combinations of food can furnish a nutri-
tionally adequate diet. The USDA prepares diet 
plans at three levels of cost: low, moderate and lib-
eral. These plans are designed to furnish nutrition-
ally adequate diets at a cost consistent with food 
expenditures by families in the low, moderate and 
liberal income groups. 
The Minnesota economists mentioned earlier cal-
culated the percentage changes in total food con-
sumption in the country where per-capita food con-
sumption was adjusted to the diet plans at three 
levels of costs. If all consumers followed a "liberal-
cost" diet plan, total food consumption would in-
crease about 2 .3 percent. With an all-consumer 
"moderate-cost" diet plan, consumption would de-
crease about 5.5 percent. Under a "low-cost" diet 
plan, total food consumption would decrease by 
21.8 percent. 
These estimates indicate that, by and large, the 
U. S. consumers are getting a high-quality diet now. 
Add to this that overweight generally is considered 
the number-one nutritional problem in this country, 
and there's not much justification left for trying to 
get U. S. consumers as a whole to eat more. This 
doesn't mean, however, that advertising and promo-
tional efforts on behalf of food should be cut back 
or abandoned. In our competitive economy, such a 
cutback might see consumers switching some of the 
current level of food spending to cars, recreation, 
appliances and the like. 
"We know that there are many hungry pe o-
ple in Asia, Afrfoa and South America. 
Can't we, send them s·ome of our sur-
plus·e1s ?" 
This question, of exporting more of our farm pro-
duction, is one of the most complex areas in farm 
policy. Among factors to be considered here are our 
own exports for dollars, the markets of other friend-
ly countries, transportation facilities (ports and rail-
roads) in the countries receiving food exports and 
the food distribution system in the country receiv-
ing food shipments. Another factor is our foreign 
policy in general and in the so-called cold war. 
So increasing exports of our farm production isn't 
a simple problem. But exports are important to 
U. S. farmers and to many foreign countries. 
Exports of U. S. farm products are at a relatively 
high level now- averaging about 4 billion dollars 
annually during the 1956-58 period. Exports dur-
ing the 19 58 marketing year represented the pro-
duction equivalent of about 50 million acres, or 
about 1 of every 6 0 acres harvested, according to 
Richard H. Roberts of the USDA's Foreign Agri-
cultural Service. 
Wheat exports have been averaging around 450 
million bushels yearly, about 40 percent of the 
average annual production in recent years. 
U. S. agricultural exports now move overseas 
under a variety of programs. First, the United 
States has 78 agricultural attaches in 54 countries 
to watch foreign agricultural developments and to 
help open markets for U. S. farm products. The 
Commodity Credit Corporation exports farm sur-
pluses at competitive world prices. 
The Export-Import Bank of Washington finances 
agricultural exports. Other agricultural exports are 
financed under the Mutual Security Act. Finally, 
under Public Law 480, the government can sell 
farm products abroad for foreign currency. This 
law also authorizes donations of farm surpluses and 
the barter of them for strategic materials. 
A secondary objective of Public Law 480 is the 
development of economically backward countries. 
The government accepts payment in foreign cur-
rency for the shipment of food. Then it uses the 
local currency to finance development projects in 
that country. 
Of all agricultural exports during the past few 
years, 30-40 percent of them have represented "sub-
sidized exports." Another 20-30 percent is being 
sold for dollars at special prices. The remainder are 
"straight" commercial exports for dollars. 
In the main, it would be hard to sell more U. S. 
farm products abroad without harming the export 
trade of friendly countries. Even if we disregarded 
the protests of other countries and cut prices to 
move more of our farm products, it's questionable 
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whether this would accomplish much. The main 
effect would probably be to force other exporting 
countries to match our price reductions. 
One other factor weighs against us in the struggle 
to increase farm exports. Most other countries 
guard their dollar exchanges carefully and tend to 
use them in buying other goods we have for sale. 
They spend their dollars for American farm prod-
ucts only when they can't get those farm products 
at similar prices with other currency from other 
sources. 
To get an idea of the potential that could be in-
volved in exports to aid the economic development 
of friendly foreign countries, Karl Fox of Iowa 
State calculated the population growth and calorie 
requirements of India and other economically un-
derdeveloped countries. His conclusion: 
" ... If underdeveloped countries having a com-
bined population of about a billion people were to 
get all of their increased calories (in the form of 
wheat) from the United States during the next 6-8 
years, the increased exports would probably not 
wipe out our surplus problem, though they might 
bring total demand very nearly in line with total 
supply." 
It isn't likely that all of these countries would get 
all of their increased calorie needs from the United 
States. And even if there were no transportation 
and storage problems, no economic or political con-
siderations, the calorie needs of the people in the 
underdeveloped countries wouldn't provide an un-
limited market for our surpluses. 
"Why can't we use more farm products for 
industrial us,e.s'--alcohol from corn, for 
example?" 
The chemical industry uses large amounts of 
farm products each year. About 2 billion pounds of 
starch are produced from cereal grains each year. 
Vegetable and animal oils are used in the soap and 
paint industries. Grain is used in large amounts for 
alcoholic beverages. 
Large chemical plants were operated to make 
alcohol for the manufacture of synthetic rubber 
during World War II. Some plants were large 
enough to process 100 million bushels of grain a 
year and to produce 2 50 million gallons of 9 5-per-
cent ethyl alcohol. 
These plants are idle today! Why? Because it's 
more economical to make alcohol by the reaction of 
ethylene from natural gas and water than by fer-
menting starch or sugar products. How cheap would 
corn have to be to compete? Morton Smutz, head 
of the Department of Chemical Engineering at Iowa 
State, says that it's likely that corn would have to 
be available at less than 50 cents a bushel for a pro-
ducer to consider corn as a raw material for pro-
ducing industrial alcohol. 
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Smutz adds that it's possible to make hundreds 
of chemical substances from farm products and by-
products. But in most cases, he says, it's more 
economical to make the same products by more 
simple chemical reactions using products from crude 
oil or natural gas. There's a chance that the chem-
ical industry may discover new processes that de-
crease the industrial use of farm products. On the 
other hand, research may uncover increased uses 
for farm products. Only time will tell what the 
future holds. But increased industrial use of farm 
products doesn't appear to hold an immediate an-
swer for our farm surpluses. 
"Is there any chance at all to increase 
the markets for our farm surpluses?" 
Examining each one of the possible methods of 
increasing the demand for farm products indicates 
that no one of them at present holds the answer to 
our farm surpluses. But this doesn't mean that pur-
suing these methods is without value. 
First, a program of research on industrial uses 
for farm products may be necessary to maintain the 
present use of farm products by industry. Research 
by private industry may discover shortcuts in pro-
duction that don't involve farm products as raw 
materials. So research on new industrial uses for 
farm products is likely to be needed just to main-
tain present use. 
Second, research on industrial uses for farm 
products stands some chance of coming up with a 
process that could add significantly to the amount 
of farm products used by industry. Though the 
chances for success are by no means assured, it is 
an area that deserves continued attention. 
The vast majority of American people are well 
fed, even liberally fed. But there is a small per-
centage who are not. The food stamp idea will con-
tinue to receive attention for this reason. Here, 
humanitarian and surplus disposal motives coincide. 
The use of some of our farm surpluses for eco-
nomic development of certain foreign countries 
draws support from those concerned with our for-
eign policy, from those interested in helping needy 
people and from those interested in farm surplus 
disposal itself. 
Even though a program of exports for economic 
development wouldn't solve our farm surplus prob-
lem, it would help reduce our surpluses and follow 
the traditional American social value that hungry 
people should be fed. 
To sum up: Possible expansion of the demand for 
farm products doesn't seem to hold a total solution 
to our farm surplus problem. Rather, it offers op-
portunities ( 1) to contribute to our national secu-
rity, (2) to help underfed people here and overseas 
and ( 3) to reduce, but not eliminate, our farm sur-
pluses. 
Use 
Surplus 
Corn for 
Alcohol? 
Ethyl alcohol has many present and potential uses. As for using corn, 
however, ethyl alcohol can be produced much more cheaply from other 
materials by synthetic alcohol plants than it can by fermentation plants. 
A DDING CORN alcohol to gasoline is a popular and 
frequently suggested solution for 
the corn surplus problem. The 
use of gasoline-alcohol blends has 
been studied extensively and was 
tried successfully in this country 
during World War II. There's 
no mystery about the process of 
making ethyl alcohol from corn. 
And alcohol is now being used in 
blends with gasoline in certain 
foreign countries. 
If we were to blend 10 percent 
corn alcohol with the gasoline 
used in the United States, it 
would use about 2 billion bush-
els of corn per year. Score two 
po in ts: ( 1) Corn alcohol-gaso-
line blends can be used success-
fully for motor fuel , and ( 2) we 
could use up a lot of surplus corn. 
Why isn't it done? Why isn't it 
a feasible method of solving the 
LIONEL K. ARNOLD is professor of chem-
ical engineering, Engineering Experiment 
Station, Iowa State. 
by Lionel K. Arnold 
problem of surplus corn for us? 
Too Expensive . 
The answer is that ethyl al-
cohol-made from corn or any 
other known source-is too ex-
pensive to be used in motor fuel 
in the United States at current 
motor fuel and alcohol prices. 
The cost of producing alcohol is 
the sum of the cost of the raw 
materials and the cost of process-
ing them into alcohol. At present, 
both of these costs are lower for 
synthetic than for grain alcohol. 
A bushel of corn will produce 
about 2 0 gallons of 9 5-percent 
alcohol. If we add the cost of 
malt, making an allowance for 
the alcohol produced from it, the 
raw material cost when using corn 
at $1 per bushel is about 46 cents 
per gallon of corn alcohol. 
Estimates of processing costs 
vary, but 2 5 cents per gallon 
probably is a realistic figure. 
This, added to the raw material 
cost, gives a total of 71 cents per 
gallon. The value of any by-
products can be subtracted from 
this cost. Distillers' grains (used 
as a high-protein feed) and fuel 
oil are the by-products· normally 
marketed. Carbon dioxide and 
corn oil are other possibilities 
which normally aren't recovered. 
A credit of 1 cent for the fuel oil 
and 13 cents for the distillers' 
grains can be allowed, for a total 
credit of 14 cents per gallon. 
With this allowance, and with 
corn at $1 per bushel, the cost is 
57 cents per gallon of corn alco-
hol. (With corn at $1.25, the 
cost would be 68-69 cents a gal-
lon .) But converting the 95-per-
cent alcohol to anhydrous alco-
hol, suitable for blending with 
gasoline, adds another 7 cents to 
the cost. 
These costs explain why alco-
hol from corn isn't added to gas-
oline in the United States-with 
the current price of 91-octane 
gasoline at the refinery at about 
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12 cents a gallon. Except for 
medicinal and beverage use, in 
fact, grain alcohol can't compete 
on a cost basis with synthetic al-
cohol. This is currently quoted 
on a tax-free basis at 52 cents per 
gallon for 95-percent alcohol and 
at 59 cents for the anhydrous 
grade. 
Increase Gasoline Cost 
The addition of IO percent al-
cohol from $1 corn would raise 
the price of gasoline slightly more 
than 5 cents a gallon. From $1.25 
corn, the cost would increase an-
other cent. These costs don't in-
clude any transportation or mix-
ing costs and are based on the 
price of corn as delivered at the 
alcohol distillery. 
At one time, the anti-knock 
properties of alcohol appeared to 
give it a premium value for use 
in gasoline. This probably is no 
longer true with today's improved 
gasolines. The addition of ethyl 
alcohol to modern high-octane 
gasoline would probably do no 
more than replace part of the 
cheap butane normally present. 
It is a fact - one frequently 
pointed out-that blends of gaso-
line and alcohol are used, despite 
the cost of alcohol, in some for-
eign countries. But the explana-
tion is that the cost of gasoline 
in these countries is much higher 
in relation to alcohol than in the 
United States. 
Looking Further . . . 
It probably wouldn't be neces-
sary or desirable to convert all of 
the corn surplus now stored into 
alcohol over a period of a few 
years. It might be more desirable 
to convert only the annual sur-
plus production each year. Other-
wise, some corn might simply 
come out of storage for alcohol 
production while new surplus corn 
was going into storage. The 
amount of corn placed under sup-
port during the past 3 years has 
averaged about 400 million bush-
els each year. This would pro-
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duce enough alcohol for about a 
2-percent blend with gasoline at 
an increased material cost of 
about a cent per gallon of gaso-
line. 
This kind of program might be 
attractive and feasible-if it were 
possible to use a 2-percent blend. 
But, at present, the use of less 
than a 10-percent blend is con-
sidered impractical. Blends con-
taining less than 10 percent al-
cohol take up enough moisture 
from the air to make the alcohol 
and gasoline separate. We might 
look forward, however, to the 
possibility of developing a blend-
ing agent that would allow the 
blending of alcohol containing 
some wa:ter. 
Oil Stocks Depleting? 
Suggestions have also been 
made that alcohol can be used to 
supplement inadequate supp li es 
of petroleum in the near future. 
But there's no immediate short-
age of petroleum. American pe-
troleum producers - to prevent 
flooding the market- actually are 
restricted on the amount of crude 
oil they can remove from their 
wells at the present time. 
When the supply of crude oil 
becomes inadequate, we can ex-
pect production of oil from vast 
deposits of oil shale. And an-
other possibility is the produc-
tion of synthetic gasoline from 
coal-at a higher cost than from 
crude oil, but from which low-
cost alcohol would be a by-
product. 
Nongasoline Use? 
From a cost standpoint, it 
would seem more feasible to sub-
stitute corn alcohol for 52-cent 
synthetic alcohol than for 12-
cent gasoline. The production of 
synthetic alcohol plants in 1956 
was 181 million gallons - about 
7 5 percent of their estimated ca-
pacity. At the same time, the 
estimated capacity of idle fer-
mentation-alcohol plants was 217 
million gallons. The lower pro-
duction costs of the synthetic 
plants account for their domi-
nance in the industrial alcohol 
market. 
H's not probable that synthetic 
alcohol costs will go up material-
ly in the near future. And the 
price of delivered corn would 
have to be substantially lower 
than either the $1 or $1.25 fig-
ures used earlier for industry to 
even consider reactivating the 
fermentation alcohol plants. Even 
the synthetic plants aren't oper-
ating at capacity, and the pro-
duction costs for these are less 
than for the idle fermentation 
plants. 
It's possible that the cost of 
producing corn alcohol can be 
reduced somewhat. Experimental 
work indicates that the substitu-
tion of fungal amylase for malt 
can reduce the material cost per-
haps 5 cents per gallon. It has 
also been suggested that the re-
moval and use of the corn pro-
tein for human food before the 
starch of the corn is fermented 
could result in lower alcohol 
costs. This would require con-
siderable research. 
But a fact to face is that, even 
if all of the synthetic alcohol now 
produced could be replaced by 
corn alcohol, this would require 
only about 18 percent of the cur-
rent annual corn carryover. 
Still another suggestion is to 
use corn alcohol in the manufac-
ture of butadiene for synthetic 
alcohol production. This was done 
during World War II. At pres-
ent, butadiene is made from bu-
tane or butylene originating from 
petroleum. To be competitive, 
it's estimated that the alcohol, 
however, would have to be avail-
able at 20-25 cents a gallon. 
Ethylene, used in polyethylene 
plastic, can be made from ethyl 
alcohol. But, here again, the cost 
would be too high to compete 
with the product from petroleum. 
In summary, ethyl alcohol and 
its derivatives have large present 
and potential uses. But, because 
of the present cost of alcohol pro-
duced from corn, it is being used 
only to a limited extent. 
FOR 
poultry 
Two Square Feet 
Is Sufficient Space 
For a Laying Hen 
LA YING HENS can be crowded 
considerably more than has usu-
ally been recommended for hen 
houses. This conclusion is based 
on a 2-year Experiment Station 
study involving 2, 700 birds. As 
an average, it was found that pro-
duction declined only 1 percent 
when floor space per bird was 
decreased from 3 square feet to 
2 square feet. At the same time, 
mortality in the flock increased 
only 1 percent. 
These differences in perform-
ance, say A. W . Nordskog, R. E . 
Phillips and L. T. Smith, are not 
sufficiently large to justify as 
much as 3 square feet of expen-
sive housing facilities per bird. 
Housing space, the researchers 
add, can be used more profitably 
by keeping more birds on a given 
floor space than has been recom-
mended before. 
These management experiments 
were part of a larger study on 
breeding economically important 
characters in the fowl. Main 
traits under study in the breed-
ing program are egg production, 
body size and egg size. 
Chicken Body Louse 
Cuts Egg Production 
THE CHICKEN body louse, 
Menacanthus stramineus, is an 
Experiment Station tests involving more than 2.700 birds have indi-
cated that laying hens can be crowded considerably more than has 
usually been recommended in t he past and still maintain prod uction. 
important factor in reducing egg 
production in an infested flock of 
hens, report Earle S. Raun and 
H . M. Harris of the Experiment 
Station. 
Twelve pens of five hens each 
were infested with the chicken 
body louse, while twelve pens of 
similar hens were not infested. 
At the end of a 14-week test , 
there was an estimated average 
of 25,000 lice per infested hen. 
Egg records over the 14-week 
period showed an over-all loss in 
egg production of 15 percent be-
cause of louse infestation. In-
fested hens produced 26 percent 
fewer eggs than the noninfested 
hens during the last 10 weeks of 
the test and 84 percent fewer eggs 
during the final week of the test 
period. 
f orages 
List High-Yielding 
Red Clover Varieties 
KENLAND, DOLLARD and PENN-
SCOTT red clover varieties pro-
duced satisfactory hay yields and 
were superior to most other vari-
eties in two trials conducted by 
the Experiment Station. A new 
Maryland variety - Chesapeake 
- was also tested. Chesapeake 
yielded well, but it's t oo early to 
tell whether this variety has suffi-
cient winterhardiness for Iowa 
conditions. 
Test Herbicides for 
Weed Control in Alfalfa 
D ALAPO N and 2,4-D ,B were 
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tested for the control of annual 
weeds in alfalfa in 1958, using 
the same techniques developed 
earlier for weed control in birds-
foot trefoil. Spray applications 
of Dalapon at 4 pounds per acre 
plus 0 pound of 2,4-D,B were 
made 4-5 weeks after alfalfa 
emergence to control annual grass 
and broadleaf weeds. 
The results showed this tech-
nique to be essentially suitable 
for alfalfa. The level of weed 
control was good, and the injury 
to alfalfa appeared slight, say D. 
W. Staniforth and J. M. Scholl 
of the Experiment Station. 
Equipment Tested 
For Borer Treatments 
To DEVELOP improved methods 
of combating the European corn 
borer, agricultural engineers un-
der the direction of W. G. Lovely 
are working to improve equip-
ment for applying insecticide 
treatments. The engineers also 
are testing application procedures 
for borer control. 
Laboratory studies with vari-
ous granular applicators showed 
that there was very little differ-
ence in the actual delivery rate 
of granular material when the 
hoppers were full or almost emp-
ty. Eight different types of gran-
ular applicators were also tested 
in the field. These tests indicated 
that the eight were equally effec-
tive for application of granular 
DDT. Aerial application of gran-
ular insecticides gave fair control 
of the first brood. 
Second-brood studies indicated 
that using five spray-nozzles per 
row gave better control than the 
use of four nozzles. When four 
nozzles were used, 40 gallons of 
spray gave slightly better second-
brood control than 20 gallons of 
spray. This wasn't the case, how-
ever, when five nozzles were used. 
Hawkeye Most Popular 
Soybean Variety in '58 
OF IowA's 1958 soybean acre-
age, 54 percent was planted to 
the Hawkeye variety, reports C. 
R. Weber of the Experiment Sta-
tion . The remaining acreage was 
planted to: Blackhawk, 18 per-
cent; Chippewa, 11 percent; Ad-
ams, 8 percent; Clark, 3 percent; 
Lincoln, 2 percent; and others, 4 
percent. In total, Weber says, 
more than 95 percent of Iowa's 
acreage was planted to superior 
varieties. 
The acreage survey is con-
ducted as a part of the over-all 
research in the development of 
superior soybean strains under 
• the direction of Weber and John 
M. Dunleavy at the Experiment 
Station. The work is in cooper-
ation with the Crops Research 
Division, USDA. 
In this work, Ford, a new va-
riety adapted to north-central 
and south-central Iowa, was se-
lected and developed over a 13-
year period. Wide testing for 
adaptation of Ford was done co-
operatively by a number of ex-
periment stations in the north-
central region. Iowa was joined 
by the Nebraska and South Da-
kota experiment stations in the 
increase, release and distribution 
of this variety to certified seed 
growers in the respective states 
in 1959. Ford is expected to re-
place all Lincoln acreage and 
some of the Hawkeye, Adams and 
Clark acreages . Ford is superior 
to Lincoln in yield and lodging 
resistance and is slightly earlier 
in maturity. 
Seek Varieties 
Resistant to Borer 
INBRED LINES of dent corn, 
popcorn and varieties of sorghum 
are currently under study at the 
Experiment Station to discover 
lines and varieties resistant to the 
European corn borer. 
In an evaluation of 393 experi-
mental inbred lines of dent corn, 
32 percent of the lines were 
graded highly resistant to the 
borer. An additional 26 percent 
were graded as having a satis-
factory level of resistance. Only 
4 percent were highly susceptible. 
Promising resistance to first-
brood borer infestation also was 
found in several inbred lines of 
popcorn. The extensively grown 
high-quality hybrids Iopop 6 and 
lo pop 7, however, were suscep-
tible. 
European corn borer infesta-
tion in grain sorghum is a prob-
lem in some years-particularly 
in midseason and late varieties 
which head out during the sec-
ond-brood moth flight. Tests to 
determine the susceptibility of 
different varieties to attack by 
Sources of resistance to the European corn borer in inbred lines of dent corn and popcorn and in 
varieties of sorghum are being sought in cooperative studies by the Experiment Station and USDA. 
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the borer showed that, in general, 
the varieties of Kafir and Feter-
ita parentage were less suscep-
tible than 'those of predominantly 
Milo parentage. 
One important problem to be 
solved in this search for resistant 
lines is to discover the chemical 
nature of resistance. Why are 
some varieties resistant and oth-
ers susceptible? Future plans for 
this study call for increased em-
phasis on different aspects of the 
nature of resistance through stud-
ies on the feeding behavior of 
larvae on the plant structure of 
resistant and susceptible inbred 
lines. This information is essen-
tial for interpreting the genetics 
of resistance and for studying the 
chemical nature of resistance. 
F. F. Dicke, D. B. Leuck, L. 
H. Penny, W. A. Russell, W. I. 
Thomas and R. E. Atkins are 
working on an evaluation of the 
resistance of commonly used and 
experimental lines and varieties. 
The studies on the chemical na-
ture of resistance are being con-
ducted by Boyd George, James 
Orr and Ernest Wenkert. The 
entire program of research for 
varietal resistance to the borer is 
sponsored cooperatively by the 
Experiment Sta ti on and the 
USDA. 
special subjects 
What Causes Resistance 
To American Foulbrood? 
SOME HONEYBEE colonies have 
shown resistance to American 
foulbrood disease, while other 
colonies do not have this resist-
ance. The aim of research on 
American foulbrood at the Ex-
periment Station is to divide the 
over-all resistance displayed by a 
colony unit of bees into its com-
ponent mechanisms of resistance. 
Each mechanism of resistance 
discovered is to be studied indi-
vidually to learn its genetic basis. 
In the course of this work, it 
was learned that elimination of 
American foulbrood diseased lar-
vae from the brood comb is a 
two-step process. Some colonies 
will perform the first step (un-
capping the wax cell containing 
the larva) but will not perform 
the second step (removing the 
dead larva) . Some colonies will 
carry out the second step if the 
first step is done for them. Some 
colonies will do both steps; some 
will do neither. 
From these studies, it appears 
that hygienic behavior-a mech-
anism of resistance to American 
foulbrood-is due to the expres-
sion of two recessive genes. One 
of these is concerned with uncap-
ping the cell, and the other is con-
cerned with removing the larva. 
If this explanation is confirmed 
in future study, says Walter C. 
Rothenbuhler, these findings will 
take their place as one of the 
first known cases of comparative-
ly simple genetic control of an 
extensive, biologically useful be-
havior pattern. 
Test Packaging Materials 
For Storage of Seed 
IMPROVED PACKAGING for bet-
ter storage and marketing of seed 
is the goal of an Experiment Sta-
tion study conducted by Duane 
I sely and Robert Brown. Ken-
tucky bluegras s, creeping red 
fescue, onion and cabbage seeds 
were stored at varying tempera-
tures and three moisture levels. 
The packaging materials used 
were paper, three types of sealed 
plastic bags, laminate bags, cloth 
bags and tin cans. 
Results after 9 months' storage 
showed that the germination of 
Kentucky bluegrass seed stored 
in tin cans at 7 percent moisture 
and 43 ° C. decreased from 80 per-
cent to 44 percent. Under all 
other conditions, regardless of 
packaging material, the germina-
tion only decreased 10-12 per-
cent. 
The germination of creeping 
red f escue decreased 0-10 percent 
under all temperature and mois-
ture conditions, regardless of the 
packaging materials used. 
For onions, there was little 
drop in germination at the 3-per-
cent and 5-percent moisture lev-
els, regardless of the temperature 
or packaging material. At 7 per-
cent moisture and 43 °C., seed in 
tin cans had a SO-percent decrease 
in germination. There was no 
decrease in germination with oth-
er packaging materials at the 7-
Packaging and storage conditions 
have marked effects on seed ger-
mination. These photos illustrate 
some of the results in Experiment 
Station germination tests described 
in the item at left. The top photo 
shows the results of a germination 
test for cabbage seed stored under 
different conditions. The lower 
photo shows results of a similar 
test made on stored onion seed. 
percent moisture level and 43 ° C. 
temperature. 
Germination of cabbage, stored 
at 5 percent and 7 percent mois-
ture, decreased more rapidly when 
the seeds were stored in tin cans 
than in other packaging mate-
rials. The germination of cab-
bage seed at 3 percent moisture, 
at all temperatures and in all 
packaging materials, remained 
relatively high. 
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······················for Convenience and Appearance········ 
by Mary Pickett 
W HAT KIND of cabinets do you want for your kitchen? 
If you're building or remodeling 
a kitchen, you'll have a wide se-
lection in choosing storage cabi-
nets. Today you can find many 
choices in materials, colors, fin-
ishes, sizes and special features. 
The outside appearance is what 
you notice first when you look at 
kitchen cabinets in stores, cata-
logs or homes you visit. But con-
venience and suitability to your 
needs are every bit as important 
as appearance. Here's one rule 
of thumb you can apply to check 
function and convenience: Can 
1articles used frequently be kept 
where they're fir st used and where 
they're easy to see, reach and 
grasp? As you can see, the vari-
ous features found on different 
MARY PICKETT is assistant professor of 
household equipment and home economics 
research at Iowa State. 
cabinets will pretty much deter-
mine whether this rule holds true. 
Where, How Many? 
Where do you want to locate 
the cabinets and counter space in 
your kitchen? A closer look at 
the activities performed in the 
kitchen should help you arrive at 
an answer. Also, you'll need to 
consider the space available for 
locating cabinets. Having storage 
space in each area where equip-
ment and supplies are to be used 
and stored will help make your 
kitchen a more enjoyable place 
to work. 
To get the most value from the 
cabinets you buy, they should fit 
the utensils and other items that 
will be kept in them. Buying 
cabinets without regard to the 
amount of food you keep on hand 
and the number of pots and pans 
that you own will lead either to 
The "mid-way" cabinet is a new type of cabinet 
designed to make use of space that might other-
wise be wasted. This cabinet usually is located 
mid-way between the regular base and wall 
storage units. See page 22 for more details. 
wasted space or to clutter-usu-
ally clutter. It's important to 
fit the space to the stored ar-
ticles! 
There's no such thing as the 
ideal amount of kitchen storage 
for a family of a given size. When 
planning houses to be sold on the 
general market, architects often 
allow 12 square feet of shelves 
plus an additional 6 square feet 
for each person in the hypothet-
ical family for whom the house 
is designed. How would this re-
quirement meet your needs? Ob-
viously, this is an approximate 
rule of thumb useful only when 
the kitchen can't be related to the 
needs of a particular family. 
Many young couples start out 
with a relatively small and mis-
cellaneous collection of dishes and 
cooking utensils. As the years go 
by, the numbers of both dishes 
and utensils increase consider-
ably as new ones are bought, and 
It's important to fit your storage space to the 
articles you have to store. These simple home-
made compartments add to cabinet convenience. 
few old ones are discarded. On 
the other hand, some brides are 
literally showered with things and 
start with complete sets of dishes, 
utensils and other items. 
Meet Needs? 
There's certainly no advantage 
in buying or having made more 
kitchen storage than you need. 
The idea that the walls should be 
lined with cabinets has long been 
discarded. Many families in the 
early years may find that they 
can get along very well with only 
three or four cabinets clustered 
around the sink and refrigerator. 
But if your family has a 10- to 
20-year accumulation of goods 
you'll need quite a bit more kitch-
en storage. 
When shopping for specific 
cabinets to meet your needs, de-
termine the total amount of space 
available in each unit. The amount 
and arrangement of space will de-
termine how many items you can 
put in a single cabinet. Aim for 
a space arrangement which will 
allow you to store articles only 
one row deep on a shelf so what 
you want is always in the front 
row - with only like articles 
stacked so you can always take 
items directly from the top of the 
stack. Tumblers or other glass-
ware that isn't stacked may be 
(] 
placed on a shelf several items 
deep because, as you reach for 
them, you're always taking from 
the front row. It may be easier 
to make such convenient arrange-
ments when there's stripping on 
the wall which permits the ad-
justing of shelf heights. 
Features that "make" space for 
you in manufactured cabinets 
include: sliding trays in deep 
drawers, narrow hanging shelves 
for small items, stepped shelves, 
dividers or partitions in drawers 
and provisions for hanging uten-
sils on sides of drawers on hooks. 
These features should be given 
high priority because they will 
determine how many and what 
types of items you can store in 
a certain cabinet. And this, in 
turn, will help you decide how 
many cabinets to install. 
Convenient to Use? 
Features which make a cabinet 
easy to use will be worth their 
weight in gold. There are many 
cabinets with these features avail-
able, and you'll want to choose 
those that offer the most for the 
price you have to pay. But re-
member that each added feature 
increases the cost of the cabinet. 
Features which may be consid-
ered for their convenience value 
include: 
1. Sliding shelves, drawers or 
trays in base cabinets which per-
mit you to pull them out instead 
of having to stoop to reach for 
the articles at the back. Those 
on nylon rollers operate quietly. 
2. Vertical partitions for stor-
ing shallow, flat utensils. 
3. Dividers or partitions in 
drawers to keep items separated 
-especially valuable for knives. 
4. Utensil drawers with low 
sides for ease in removing uten-
sils. 
5. Cut-back shelves for ease 
in grasping articles. 
6. Toe space at the base of 
the cabinet. 
7. Door handles placed within 
easy reach, rather than in the 
middle of the door edge. 
8. Adjustable stripping on the 
inside sides of the cabinet so you 
can adjust the shelves to different 
heights. 
Easy to Care For? 
Cabinets that are easy to clean 
will certainly make your kitchen 
a more enjoyable place in which 
to work. With removable shelves, 
dividers and partitions, you can 
clean large areas rather than 
0 
This corner arrangement shows several conven-
ient features. The "lazy Susan" is attached 
directly to the corner door. The vertical par-
titions for storing flat utensils have a cut-
out area so the utensils are easily grasped. 
Sliding shelves in base cabinets make it easy 
to remove articles stored in the back. These 
wire racks also reveal articles stored below. 
Here's a "lazy Susan" located in a 
corner wall cabinet. It's handy for 
storing spices and packaged foods. 
These sliding trays in a base cabi-
net prevent stooping to "see what's 
in back." And they're easily cleaned. 
small. Simple, unadorned hard-
ware and minimum trim, as well 
as plain surf aced doors and 
drawer fronts, make for simpler 
cleaning. Base cabinets that ex-
tend to the floor (but have toe 
space for comfort) will keep dust 
from collecting beneath the cabi-
nets. 
A Special Kind 
There's a new type of cabinet 
that has been designed to make 
use of space that might be wasted 
otherwise. One of this design is 
called the "mid-way" cabinet, 
usually located between the base 
and wall cabinets. 
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These mid-way cabinets have 
many advantages because they 
provide convenient storage where 
items may be stored separately 
and where each item is easy to 
see, reach and grasp. Also, items 
which otherwise take up space in 
the wall cabinets may be brought 
down to a more handy level. This 
could reduce the amount of wall 
cabinets needed in your kitchen. 
The space from the mid-way cab-
inets, for example, might be ade-
quate to handle all of the items 
used in baking. Other kinds of 
items which may be stored ap-
propriately in this unit include 
bottled goods, canned goods up 
to a No. S size can and packaged 
goods. 
Mid-way cabinets may be found 
in lengths of from 2 to 4 feet. If 
greater lengths are desired, more 
than one unit may be used. The 
depth, front to back, ranges from 
6 to 8 inches, and the height 
ranges from 9 to 16 inches. If 
you have a space of 18 inches be-
tween the base and wall cabinets, 
two 9-inch mid-way units might 
be combined to make full use of 
this space. 
Space arrangements are pro-
vided by one to three shelves. 
Some units have a step-shelf ar-
rangement for storing such items 
as spices. One manufacturer has 
a unit in which the shelves may 
be adjusted in height. 
Installation of the mid-way 
cabinet is simple. It may be po-
sitioned in the space between the 
base and wall cabinets and at-
tached to the bottom of the wall 
cabinet, set on the base cabinet, 
or two units may be stacked to 
occupy an 18-inch height between 
the wall and base cabinets and 
would be attached to both. 
In considering your need for a 
mid-way unit, you might want to 
ask yourself these questions: 
• Is the space adequate for 
frequently used items that may 
be stored within fingertip reach? 
•How much counter space will 
be lost if the cabinet is located on 
the counter ? 
• If the cabinet doesn't rest on 
the counter, is there enough space 
below for food preparation activ-
ities? 
• Is the storage within the unit 
adequate for what you'd like to 
store? 
• Are there alternative possi-
bilities of shelf arrangements? 
Other design features to watch 
are the widths of the doors and 
handles, the type and materials 
of the tracks which are provided 
for the sliding doors, and the 
depth of the unit. The width of 
the doors will determine the 
amount of storage space accessi-
ble at any one time. The greater 
the area exposed at one time, the 
more effective the unit. The 
tracks on which the doors ride 
should be rigid, sturdy, designed 
to fit the door and easy to clean. 
The depth of the cabinet will 
influence the ease with which you 
can see into the interior. If too 
deep, interior lighting would be 
useful. The height at which the 
cabinet is positioned also will in-
fluence the ease with which you 
can see inside. This may be a 
factor to consider when deter-
mining the height of the base 
cabinets and counters in your 
kitchen. For taller people, base 
cabinets should be higher than 
the customary 36 inches. When 
the heights of the base cabinets 
have been suited to you, you 
shouldn't have any trouble seeing 
inside the mid-way cabinet. 
The handles or pulls on the 
doors should be easy to grasp. 
This one feature alone may help 
you determine the most desirable 
material for the doors. The glass 
doors which have shallow grooves 
cut into the glass may prove to 
be difficult. Try them out to see 
for yourself. 
In Brief ... 
Your needs for kitchen cabi-
nets may be estimated by answer-
ing questions like these: 
• How much food preparation 
is done in your kitchen? 
• Do your meals include many 
food items? 
• How many people do you 
prepare food for at any one time? 
• Do you use many frozen, 
fresh or canned foods? 
• What kind of equipment do 
you use in the kitchen? 
Each answer will help you de-
termine how you might get the 
most for the money you have 
decided to spend for this part of 
the kitchen. 
If farmers follo,w through on their 
Dec. 1 plains, they'll raise a bout 11 
pe1rcent fewe,r pigs this spring than a 
ye1ar ago. This would put the 1960 na-
tional sprirng pig crop at about the 
same size, as that of spring 1958. The 
Dec. 1 USDA pig .survey also indicated 
t ·hat farme,I'ls raised only 2 percent mor,e 
fall pigs l ·as.t yea r than they did in 
the fall of 1958. 
The·S·e, are the. main bi ts o.f supply in-
formation that we have for de,veloping 
hog price expectations for 1960. First 
Let's consider the supply prospects .for 
the· ne,xt few months. 
With 2 percent mo,re 1959 fall pigs 
rai1seid than i1n 1958 (the number of .Siows 
farrowed was estimated at 5 percent, 
but the number saved per lit t ·e1r was 
off), it means1 that hog supplie1s on the 
market this winte1r will be fully as 
large, maybe some1what larger, than last 
winter. And, with farmers cutting back 
the number o.f pi.gs rais,ed in 1960, more 
breeding gilts will go on the market 
than a ye1ar ago when .farmers we,re still 
increasi,ng the· number 01f breeding gil t ·S 
held back. 
So it probably will be late March or 
April before we can expect any signifi-
cant improvement in the hog market. 
Prices ne.xt summer and fall will de-
pend upon the1 extent that farmers actu-
a lly follow thr·ough on their f a rrowing 
plans·. It ' .s poss1ibl·e that the hope of 
a bette.r hog market -- bas e·d on the 
Dec. 1 pig survey -- plus the .s,izable 
amount of co1I'ln tha t may not qualify for 
sealing may .encourage producers to r a ise 
moire hoigs t han they pl,anned at the time 
of t he· USDA's Dec. 1 survey. 
But l ·et •,s assume, a t the moment, that 
they do follow through on their De·c. 1 
plans. This would mean a S1ignificantly 
smaller .supply o.f po.rk coming to market 
in the l as t half of 1960. But it would 
not be likely to push priceis back to the 
levels of the last half of 1958 -- des-
pite the similarity in the size of the 
pig crop for the two years. 
For one thing, there's likely to be 
more, pork in storage this summer than 
there was tha t ye1ar. Ev·en more impor-
t.ant, there' 11 be moire beef in the last 
half of 1960 than in the last half oif 
1958. More' turke,ys and bro.ilers1 seem 
to be in the cards, too. 
Partly o.ffsietting the· large·r supply 
of compe,ting meat·s will be the higher 
incomes of ,consumers. But cons,umer de-
mand f .o.r po,rk 1se1ems to have be1en slip-
ping in the last few years. So the· net 
balance will almost certainly wo.rk 
toward a lower level of hog prices than 
prevailed in 1958. 
Best probable guess on market pros-
pects for the last half of 1960 would 
be for prices to average ~ higher 
than for the comparable period of 1959 
== with ~ summer Erice peak of around 
$18-$19 ~~ Chicago. 
This .summer ' .s price peak is like1ly to 
come· later in the· summer than was, the 
case in 1959. Then, it came in late 
May. Price peaks t ·end to come later in 
years of de,clining production than they 
do in years of increasing production. 
And the amount of the fall p.rice d,rorp 
is less drastic in Y'e.a rs of d,ecr·e1ais ing 
production. 
This would indicate tha t you should 
be in le,s·s of a rush to hur·ry your pigs 
to market this year . Prices easily 
could be better in August than in July 
this summer. 
As things, stand now, the outlook for 
bre,eding fo1r 1960 fall pig,s i.s bet t ·e·r 
than it was a Y'ear ago. This1 is lik·e,ly 
to be a profitable· venture. 
Chances .are that our hog CY'Cl·e1s will 
get .sho,rte.r if we· maintain a large s.up-
pl y of cheap fee1d corupled with a C·orn 
loia:n. So by 1962, or maybe e1v,en by the 
f a ll of 1961, we could see· hog produc-
tion on the climb again. 
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Prices of Iowa Farm Products ( 1930-1959) 
Published in cooperation with the Iowa Crop and Livestock Reporting Service 
Soy- All Milk 
Corn Oats Wheat beans hay Hogs Cattle Sheep Lambs cows Chickens Eggs 
Year per per per per per per per per per per per per 
and bu. bu. bu. bu. ton cwt. cwt. cwt . cwt. head lb. doz. 
Month $ $ $ $ $ $ $ $ s $ $ $ 
- -- - - -- - - - - -------------- ------
1930 . . 70 .33 .82 9 .30 8 .80 9 . 10 4.60 8 . 20 77.00 . 160 . 197 
1931 . .43 . 22 .51 ... . . 8 .30 5 .60 6 .50 2 .90 5 .80 50.00 .144 L48 
1932 . .23 . 16 . 38 ...... 7. 70 3 . 20 4 .95 2 .00 4. 60 34 .00 . JOI . 118 
1933 . .. . 27 .20 . 59 .65 5 .30 3 . 40 4. 40 2 . 25 5 .30 32 .00 .080 . Ill 
1934 . . . .55 .38 .83 l.23 10 . 90 4.05 5 . 20 2.80 6. JO 33 .00 . J06 . 143 
1935 ... . . 73 .36 . 90 L.05 ll.40 8. 70 7 .30 3 .80 7 .60' 49 .00 . 143 . 2L3 
1936 .... . 74 . 3L . 98 .89 8 .60 9 .30 6 . 70 3 .80 8 .20 54 .00 . 139 . L88 
1937 . . .. . 93 .38 1.09 1.18 J0 .20 9 . 40 8 . 20 4 . JO 9 .00 59 .00 . 162 . 183 
1938 ... . . 42 . 2L . 67 . 76 6 .60 7. 60 7 .80 3 . L5 7 . 40 59 .00 . 129 .170 
1939 .... .39 . 26 .64 . 73 5 .50 6 .00 8 . 40 3 .50 8 .00 62 .00 . 116 . 136 
1940 .. .. . 52 .3L . 77 . 8L 6. LO 5 .30 8.90 3.60 8 . 40 65 .00 . 122 . 144 
1941. ... .58 .34 .88 1. 18 6.80 9 . 20 10 .00 4 . 80 9 .90 77 .00 . 144 . 206 
1942 ... . 73 . 46 1.06 l . 6L 8.40 13 . JO 11.90 5 . 70 12 . JO 95 .00 . 182 . 278 
1943 . .. . 92 . 63 1.29 l. 67 12. 90 13 .80 13 .50 6.50 13 .50 119 .00 . 227 .347 
1944 . ... 1.00 . 71 1.46 l.92 14 .80 13 . 20 12 . 20 5 .90 13. 20 110.00 . 228 .298 
1945 . . . . 98 .66 1.51 2.09 15.90 14 .00 13 .50 6.50 13. 40 115.00 . 235 .331 
1946 .. . 1.30 . 74 I. 74 2.31 14 .90 17 .50 15 .90 7. 70 16 .00 143 .00 .281 .326 
1947 . . 1.84 .95 2 .38 3.22 16 . JO 23 .80 20 .90 8. 10 21.10 166.00 . 240 .385 
1948 . .. 1.85 .94 2 . 18 3 . 14 21.50 22 .80 24. 70 9 . 40 23 .30 198. 00 . 276 . 400 
1949 .. . 1.12 .62 I. 94 2 . 17 20 .00 17 .50 21.80 8.50 23 .00 188.00 . 209 .386 
1950 . .. . 1.28 . 73 2.01 2.46 16 . 70 17. 70 25.30 10.00 25 .30 212 .00 . L99 . 292 
1951. . .. 1.58 .88 2 . 16 2.89 16.60 19 . 70 31. JO 14.00 31.40 266. 00 . 217 .397 
1952 . . .. 1.56 .84 2 . 14 2. 79 17 .20 17 . 40 27.30 7 .60 24 .90 248 . 00 . 188 .326 
1953 . . . . J.37 . 74 1. 98 2.59 18 .60 21. JO 19.30 5 .00 20 .30 185 .00 . 193 .399 
1954 ... 1.42 . 74 2 .03 3.01 18 .80 21.00 19 .60 5.00 19 .50 162.00 . 130 . 282 
1955 . . 1.31 . 64 2 .00 2. 24 16. 70 14 . 40 18 .80 4 . 40 18.80 !55.00 .166 .3L9 
1956 . . . 1.31 . 67 I. 99 2.39 18. 60 14 . 20 18 . JO 4. 10 18.90 168.00 .131 .319 
1957 .. . 1.10 . 66 I. 96 2 . 15 16 .80 17 . 60 20. JO 5.30 19 .90 178.00 . 115 . 28L 
1958 .. . . . 97 .56 I. 78 2.02 13.50 19 . 40 24 . 20 6. JO 20.90 227. 00 . 119 .303 
1959' . . . J.00 .60 I. 76 2.00 13.40 13 . 90 24.80 5 . 80 !9 .00 242.00 .096 . 233 
1958 
Jan . ... . 78 .59 1. 92 2.01 16 .20 18 .50 22 . JO 6. 70 22 . 10 200 .00 . 137 . 296 
Feb .. . . 78 .58 1 .93 2.00 14 . 70 19 .50 22 .50 7 . 20 22 . 10 2JO . OO . 141 . 277 
March . . 83 .59 I. 98 2.06 14 .50 20 . 30 23 .80 7 .20 21.50 215 .00 . 152 .345 
April.. . . L.00 . 60 I. 99 2. 12 14 .30 20 . JO 24 . 70 6. 70 20 .90 220 .00 . 158 .309 
May ... L.07 .58 1.94 2. 10 13 .50 20.80 25 .80 6. 60 20 .00 220 .00 . 158 . 300 
June ... L.12 . 57 I. 72 2.08 12 .60 21.40 25 .00 6 . 10 21.00 230 .00 . 147 .282 
July .. J.09 .53 I. 60 2.06 12 . JO 21.bO 24 . 70 5 . 80 21.80 230 .00 . 138 . 296 
Aug . . . L.09 .52 1.59 2.03 12 .00 20 . 40 23 . 70 5 . 80 20 .90 230 .00 . 127 . 286 
Sept .... 1.05 .52 1.64 I. 94 12 . 40 19 .80 24 .30 5 . 80 20.90 235 .00 . 105 .359 
Oct .. .. . . 98 .53 1.68 I. 92 12 . 70 18 .30 24.10 6.00 21.00 240 .00 .095 .302 
Nov .. . 86 .55 l.68 1.94 12 . 90 17 . 40 24 .50 6 .00 20.20 245 .00 .105 . 308 
Dec . . .. . 97 .58 l. 70 2.02 13 .80 17 .00 24 . 10 6.00 18.50 250 .00 . 107 .281 
1959' 
Jan ..... . 97 .58 I. 68 2.03 13. 60 15. 90 25 . 20 6 .00 18 .00 245 .00 . 12L . 280 
Feb ... . . . 97 .58 1. 75 2.04 13 .70 15 .20 24 .30 6. 40 17 .80 250 .00 . 120 . 279 
March . . 1.00 .59 I. 78 2.06 12 . 90 15.30 25 . 40 6 .50 18 .80 250 .00 . 117 . 274 
April. ... 1.06 .60 1.82 2.08 14.00 15 . 40 26 .30 6 .90 19.00 250 .00 . 115 . 199 
May .. .. 1.08 .60 I. 77 2. 10 12.40 15.20 26 .80 6.00 21.00 250 .00 . 109 . 185 
June .... 1.09 .59 I. 72 2 .07 JI. 70 14 .30 25 .80 5 .80 21.00 255 .00 .088 . 183 
July . . . . 1.06 .57 I. 70 2.04 12 .00 12 . 70 25 . 70 5.80 20 .00 250 .00 .091 .224 
Aug . . . . 1.07 .59 I. 73 1.96 13 .50 14.00 25 .50 5 . 40 20.00 250.00 .081 . 223 
Sept . . . 1.02 .60 I. 79 1. 87 13 .30 13 .30 25 . 10 5 . 40 19.00 245 .00 .073 . 264 
Oct . .. .. . 97 . 61 1.80 I. 91 14.30 12 . 60 23 .40 5 . 20 18.40 235 .00 .067 . 233 
Nov . .. .90 . 65 I. 80 I. 97 14 .60 12 .00 22 . 40 5 .00 17.~0 220 .00 .078 . 232 
Dec .. . 83 . 67 I. 79 1.92 15 . 40 JO . 70 21.80 5 .00 17.00 205 .00 .086 . 216 
1 1910-14 = 100. 
2 Ratio of Index of Prices Received to Index of Prices Paid , Interest , Taxes and Wage Rates. 
3 Preliminary . 
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Butter-
fat Wool Butter-
per per Hog- fat Egg-
lb. lb. Corn Feed Feed 
$ $ ratio ratio ratio 
----- --- - - --
.36 . 20 12 . 9 29 .0 12 . 7 
.26 . 13 13 .0 33 . 6 15 . 4 
. 19 . 09 15 . 1 38 .8 20 .5 
.20 . 22 14 .6 35 .2 14 . 6 
. 24 . 2L 8 . 1 22 . 4 11 . 4 
.30 .20 12 . 6 24 . 4 14 .9 
.34 .28 14 .3 30. J 12. 6 
.35 .33 11. 9 26 .2 ll.2 
. 28 . 18 18.8 32 .8 16 . 6 
. 25 . 22 16 . 4 28 . 4 11 . 4 
. 29 . 30 J0.5 28 . 8 11 .3 
.35 .38 16 .0 31. 2 L3 .8 
.41 .40 18 .2 29 .6 L3 .8 
.52 . 43 15 . 1 28 . 9 14 .2 
.52 .43 13 .3 26 . 1 L l. 7 
.52 .43 14 .3 27.0 13. 6 
.67 . 44 L3 . 7 28 . 9 ll.5 
. 77 . 42 13 . 9 25 . 8 10. 6 
.86 . 44 13 . 2 26 .0 !l.O 
. 65 . 44 16 . l 30 .0 13 .6 
. 66 .56 14 . 1 26 . 9 9 . 6 
. 75 .92 12 . 6 23 .8 11.3 
.80 .50 11 . 4 25. 7 9 .3 
. 72 .52 15 . 6 25 .2 L2 . 4 
.64 . 50 15 . 1 22 .5 8 .3 
.63 . 42 11.4 23 . 4 10 . 5 
. 64 . 44 11.0 24 . 9 J0 .5 
.66 .53 16 .2 26.3 JO . I 
. 63 .33 20 .5 28 . 1 11 .2 
. 63 .38 13 .9 28 . 2 8.5 
. 63 . 44 23 . 7 28 . 0 IL. 6 
. 63 .43 25 .0 28 .0 JO . 8 
. 63 .39 24 .5 28 .5 L3.1 
. 62 . 33 20 . 1 28 . 4 LL.I 
. 62 .32 19 . 4 27 .8 10 .5 
. 61 .36 19 . 1 26 . 9 10 . 1 
.62 .34 19 . 7 27. 0 10. 6 
.62 .33 18. 7 27. I 10 .3 
. 63 . 31 18 . 9 28 . L 13 . 2 
. 63 .31 18 . 7 28 . 8 !l.4 
.63 .30 20 .2 29 . 4 11 . 9 
.64 . 31 17 .5 29 .0 10 .3 
. 63 .31 16 . 4 28.0 10 . 1 
. 62 .31 15 . 7 27 .6 J0 .4 
.63 .33 15 .3 28 .0 9 . 9 
. 63 .35 14 .5 27 .8 7.0 
.62 .40 14. L 27 .2 6.5 
.62 .43 13 . 1 27 .8 6.5 
.62 . 43 12 .0 27. 4 8. L 
.63 . 43 13 . 1 27 . 4 8 .0 
.64 . 41 13 .0 28 . l 9 . 7 
. 64 . 41 13 .0 28 . 4 8.6 
. 65 .36 13 .3 29 .8 8 . 6 
. 66 .37 12 . 9 30. 6 8 . 1 
Index 
of prices 
paid, in-
Index of Index of terest, 
prices re- prices re- taxes 
ceivedby ceived by & wage 
farmers farmers rates 
(Iowa) ' (U.S.)1 (U.S.) 1 
--- - - - --
126 125 15L 
87 87 130 
58 65 112 
58 70 J09 
78 90 120 
118 J09 124 
119 114 124 
133 122 131 
J04 97 124 
96 95 123 
98 100 124 
129 124 133 
167 159 152 
L89 193 171 
183 197 182 
194 207 190 
234 236 208 
307 276 240 
321 287 260 
256 250 251 
270 258 256 
319 302 282 
291 288 287 
273 255 277 
268 246 277 
229 232 276 
224 230 278 
240 235 286 
260 250 293 
232 240 298 
245 241 290 
251 245 291 
262 257 293 
267 257 294 
275 256 295 
275 250 294 
274 250 293 
265 248 293 
265 255 294 
254 249 294 
249 247 294 
246 244 295 
245 245 298 
208 243 297 
24> 244 298 
246 244 299 
246 245 299 
238 242 298 
230 240 298 
236 239 297 
232 239 297 
220 235 296 
212 230 297 
203 228 297 
Parity 
ratio 
(U.S.) ' 
- -
83 
67 
58 
64 
75 
88 
92 
93 
78 
77 
8L 
93 
J05 
IL3 
J08 
J09 
113 
115 
110 
100 
101 
107 
100 
92 
89 
84 
83 
82 
85 
80 
83 
84 
88 
87 
87 
85 
85 
85 
87 
85 
84 
83 
82 
82 
82 
82 
82 
81 
81 
80 
80 
79 
77 
77 
